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(54) [stmm] ^mmmoi^^)u>mammmi:xf^nm^^ftmmjim 



(57) [wm 

im] x\iy:fyif'^xmmiX.TXKifhit 

0<;^±tc:SjS3^*<-(S i H2NH)„-(5tct5. niiiEcr> 

mLxm^£soGmmm-i. soGm^vm 
mmixmmiz^m^-^. m%trzmimi2<xm}k 

3 ymmm^tt .t^t^ -fmmi^ u 3 yim 
ic^iihz k mm Lx-m^mmmi z. t t^x- 
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m^±.^zmm^i}<- ( s i HjNh ) „- ( nwiE*^^ 

y^y:(fyxmimitLX^m^j:mmi^-thi^Voy 
^-ttsZ t trmLti-t^mMcoi^ 'J n y^itm 

4000*»<i8000t'$)'5> it^Sc 
^m=f-m.<r)i3cX'hh^9i^^ifi3. 0*>^>4. 0-C 

')oym.imm^i5m. 

[WSJI3] gifiea-fWi. ioo*>'^.5oo-c(oiaK 

2 0 0'C<7)?a]K-C^2 Wci<-^y^^LTfiiB 1 
fijrafc J:tXMe2JJ3Mia5:IISfetl.m't Sr^tfC 

mimA ] frie i <xi*®a{ii?^btt#H^Tt'8 o 

0*>^, 9 0 O-COiag-CHSfi^it, fne2»3?W!!i9{iJF 

m%.ttz\m'm-m%r<r)\<^m}<'9 o o*>^> 1 1 o 
[ii^Ji5] miix\iy^yiiyxmm\i. 5 4*><^ 

4 20s-l(7)^i:^8)TiIJgT'l*^4.10mPa • sO-^ 

m<r^mmm<7i i^vzi ymi\:mmjm. 
im^mi] mix^y^y:^yxmmii. t^-^m. 

<r)'ifts:< t i,-Oi0^^ft$r#tfi h ^^m.t-thn% 
yN-f b'a;l?y i/'j^y<rm!!t^Wt^SXth 0 0 0*>Jo 

8 0 0 0T'$)i.c: -r.?.if ^8t=feiioi|i« 



5S;*«- ( S i Hj N H ) „ - ( ntiiEcO^) t'fe OM 

¥iii^ft3&«6 0 0 o*»^>8o 0 oTh'omm^^^ 

it5XV^^W-i^^=FA<^ltX'hl^=f-Amt^3. 0*^ 
^>4. 0T:'J>l.^y>'7f->S:^tf;^e>'^y;«r7;^^ 

/fymmm-tmt. 

•fyi i^va ymmiiz^m-h mt . 
msm^titn^v^ymmt: 2<immtxmMit 

y^^raiT & 7 >f vmm^m^Lx^mmm. 

immii] imidm!mmiziooi)>(i>5oo 
'ccomx-m 1 mmz^m^^-^ y^-tmm-tttz 
k i<mk-rhm^m i oi,zsm(r)m'F^miTm. 
[is*« 12] KfiB 1 iif:mmimmwm^rx'8 
oo*>^>9oox:oasTiUfi§*T., mia2»3»«s«i 

mmtt:iiM^im^TX'9 O OA^/, 110 O'Cff)^ 

!S.Tm$ixhzbi:imb-t^mmioizismcr)m 

msm 1 3 ] H!riaxh-y^y^7x^?s«. 5 4 
^>4 2 0s-»^o^^^8lr3^J^■cl*»4>lOmPa • sco- 

«<7)fi!iS$-#rsc:tS:#®ti:-rsf»^l OtcfB«<^ 

im^m 1 4 ] Hinextry^y;<^7;^?i?S«±. 4 • Jjl 
T<03 ^' b«Sr*-r& t S:mt-ri.ll*« 1 0 
tSBiioSi^Si^a. 

[000 1 ] 

:]ymimmm)}mi5iiv^ztit:m^^i::m'F^mm^z 
mt^h<7)X'h'o. iimm^zii. mmmxmx'. 
mm txmm^tiii^vziymmmm^rzi^ 

ffiJV\^ Ko;Ky v'51fy&-i-trxtf>':t>';<f5:^ (la 
T. '■xty:t>';<f9;?.J SrSOG (Sp i n-on- 
G 1 a s s ) fcgrfi, ) mmi^:m\.^tii^')^ymm 
mmmiii.x/m=Hfs-mm.kzmth ioT*^.. 

[0002] 

s. ^(fim^m^izawx. ^wmifmxwi^t 
b mmziz^immmnt:^^ z b ms^ixh . 

a[S^:fc'2r|pI±§*S:6-|6]tSgjigari*«!^LTV^S. 
[0003] ^lHlKSrS?J§1-S^>:»C{i. 



!(3) 002-367980 (P2002-F]^ 



^mmmm^mmm (mu 1 1 i i e ve 

1 i n t e r c o n n e c t i o n ) <f3i^i|r"f I). 

Z</)Xo ^xmmmmmTii . ISt (number o 
f layers) t/^muthm-oX . MlMcom 
(topography) **-Jg®ffl'fbfc J:t)f[Hfl ( u 
n e V e n ) it^ix^. 

[0004] mu£. -■otrd±'ttia±co^s,m^:t 

^ 1 m^mm<r)ywmuzmmhh ( u n e v e 
i.o\,zm mmm^±.i.zw.2^m^wmm-i^ 

m2^jRii{imiiiHI£^)lc7)?iaiSi5^^5 7 
^0/ii^){CfiS« (fracture) Tfflifei^lS 
(underlying insulation la 
y e r ) }L<r)±W,W5if^^l<Z-^j:h, -5 

[0005] L.-c{4. u 7 n- 

!|ftt**SV^B P SG (Borophosphorous 

Silicate G 1 a s s ) M-^SOG ( S p i 
n-On-Gl ass) )i^ffll,^l.:tr«. -ft^fcit^ 
ffiliSWBfS ( C h e m i c a 1 Mechanical 

PolichingiCMP) m^j:i£^Wy^iM 

[0006] -W(.mz. :&S@SiSrao^> >yrSrffla6& 
[00 07] ^(nl.. ^^<r)25 6^iJ^RkUm\:)± 

covL s I -km-th^. mm.mMLr'fA >- 

^W(^hti^\,z\t. jl3!inW^:U7o-lSi:iS«fflOC 
[0 0 08] ^JxtCSUT. SOG)^lrfflV^!^.:^)Ki& 
IKSrmt S i i: *<t'# tT/S< W'c.tLT 



I), *HI#it^5 . 310. 720^(iss 

ued to Shin e t a 1 ) Wl.-K'J j^-^lf ^ 

(firing) LTKibi^U 3y«MSmS-ti:&^rS 

^^mstifv^i.. -tfi.. immv^^. 9 7 6. 6i 

8-^(issued to ShunlchiFuku 
yama et a 1 . ) {Ctiil^SOGi&ISftU:^ 

[ 0 0 0 9 ] *f y j^^if y3^<7)S OG{i82ls:1l't8*<S i 

-N. S i -Hfcil/^N-H^^tCi Offl^^tl. ^ 
i3j;l^7}<Sr*tf#ffl^(05^T"<-^yi?'-tSfc S i - 
Nite^*<S i -O^-^tC^Stll,. CICOJ: d^SOG 
S:f ilffl LT U 3 >'g!«cem$*l.:6«{4llj#5:X 

ir5ji$tl-&«SfSr*L-CV^S. ^TtfOS i -N 

i -OS^lcSIS$*iSi5frC{4*(r^ ( B*!^ 
ra^l l-145286^Sr#H§) . 
SS^yayMtJiti. t^*c);'9ffiffl$^il.BPSGIi^ 
TEG SK^o J: a ^ V n yK^tlii: (4M=5:l.iffiiiH± 

%tih^b\z^mmh'>f^, 

[00 10] $^>ic, xeyn— r-f >'i^:^5»i{cj;'9^ 

ti'mm''^9-y^%'f!\zij)<.-th zbi^x^tn-b-^n 
m<msmm(r>^^'yri:m±xi,zkit(X'^. mm 

tfz^'^<O^W^ (surface discont 
inuit ies) S:»/i>M=L. CVDK^bffitHM 

::iymmmmjms h\^own<r>mx\ s*#i^ 

ilJlSII2001-26024^(aiKB: 2001^2 

^ 1 a#) ictunu^c. 

[0011] l^Lit^ftCiS f: , ±m\,zm^^td:z 

m^tfz\mmWm (surface disc 
ontinuities) S:*-rS^*a«i<^±{Cs 
fl}Jif»i**-(SiH2NH)„-(5»i4', ntiiEOSaa'Cfc 

-s)i:'$> 0 . aft¥%iJ'^**«4 0 0 0 *>f> 8 0 0 0 1' 

^»^ffi*^'3. 0*>^>4. 0T'i>l.*''Ji^7-9->Sr-&tf 
SOGjgJStr^L-C^ffl^rSOGlS^m'fS. iJC 

[0012] i^U 3:^it-fklR<O0yi: LTtt, ST I ( S 
hallow Trench Isolation)fl| 
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mtthWmmm {I sol ait ion Struc 

t u r e ) t:m^t^rzif>(r>mt3xr/mmizx om^ 
[0013] miimwrnxt. i-m^-^yy-ti^ 

K-^yi^ii. 1 oo*>f>5 0 0*c, Stt<{iioo 

s^mmtth. tti. ^<-^>yii. 9oo*»<i>i 

o5ox:<r>m.x'mti^h. 

[00 14] z.<7)t^. m^^titii^^jziymimii, 

0. 1*»^>1 $^'oyc7):A;§$«0^-V"y7"*><^^(r-g)ST 

1. i^voymtrnmrnmrnrnttzmmm 

[ 0 0 1 5 ] la 1 ti> huyi-(r>}^mzm&^tifzmit 
!(^!i5:s^-ritEia-c^i.. muzT^uzmmirrnxd^d: 
umx-m^tio i^v^jymm o ojiia-^y mm 
i:mfS.trzm. friE^N'-y mm<^±^zmmiixtm 
mmmmzmmt^, mimma. it^mm 

mmXW^lZ. gfSHjhM (stopping lay 

ixmmtii. 

[ 0 0 1 6 ] «gv . ^mtimtiz'^ u 3 y^m 

(Si ON) m^L. ^RfijlJi (anti-ref 
lective layer) (B^'^ii') iM^tfz 

f^, T-^f-^y^-^^-yi^mtlfzisfxTiyth'JVi^ 
^■m.\.x-mm.\m'-^'^-y 1 1 esrje^-t 

[00 1 7] SaK^N'^-yi 1 6^x.yf-y:/v 
TSW^J'-i^ 1 1 4i3j:tX^^-y 1 

1 2^^^udk. mxm.'m)-^-9-y\ \A\.zmi 

tl) 'J 3 1 0 0 <7)±gBSrx >y f- y U h u 
1 18$rm-ri.. 

[0 0 18] mwx. Yvy^:i.'y^y'fi[M<rmz% 
x.%)V^-(r^Msy'm\z^ OSiSSiiyii/y aySiS 

(r>mmtmm.^'ktinmi},zvvy&nwM(^\^ 

[ooi9]i>:{c. M^yf-i i8^«i6i>iaK. * 

mLktmr^ \.tzso cm* ^ Htiie^^{*»« i o o 

s^b-ri.. s^Wi. ioo*>^>5oox;, a*u<(ii 
oo*><9 4oo'C(7)ja«'C. lixaS^Hs atL<{4 



2*><;>3:»-^itt^^li<-=^ry^i:. 9 0 07!)-^>l 
0 5 0'C<OiafC-|liitl.i'^-^>^i: i^U 

J: ate, M^>'f-5:ai:-Cl.^^b!t?!ill3 0S-#SC:i: 
m%h. i5«Jil3 0!i. S0GK*»4.m$n 

WTfflJ: ossagsfit h l^y^rtSlKtlS 1 2 0*sip< 

o GiKSr 3 -T -f y u/ct^. mmms^-Tx. i s 
pgTi 0 0 o-cijLhcoagrs^k-f mc>m 

m%^m.%ifm^xm. ioooi^y3ytife-&t-c 

ItcOT'y h ( d e n t ) g|{fflc^Jg«t^^*«f64 Lfc 
[00201 

wmt. k:-&vfzx\iyi^yiivxmmi:^m\^x. 
mmmmh t^izi^u^ ym^^is^mmcrim 

fUmm^-th z b ifiX^ l^^mi^m<r>i^ o a ym 

[002 1 ] 

i-hfziib<o:i^mii. ±mi,zm&^tifz^m^i-i 

mimfS.±lzm^ti^- ( s i H2NH) „- (^<r)o 

*>, nii}Ecr,m.Xht) X'hl^Oi^y^y^-ttsS 

oGmm%:mbx^m^^soGmmm-m^b. 
miisoGmii<!mjmLxmitmz^t. m%t 
t:mmi2<mmtxmmit^^. soom^m 
^j:mmi^^i> y 3 ymimizm^-tmmb ^^tt 
^mmm<D>^ 0 3 ymimB^umirmti . 
[00221 ±^61.^^2 Emm^-tit^ifimm 
«±. ^ii^^(7)±siiU-^mzji-y^yyLx. 
yi-imtimb . ±mi>zm^^ixrzmmiit:^t 
^mmm±izm&^ffi- ( s i h^nh) „- (seer) 

6 0 0 ophao ooxh'o. ^^i^^^i^s . o*» 

^4. 0Tj)&'-KUi^7-ryS:*tjSOG^?SS:MffiL 

X. }-]yyi-imsLXi'^&-^£soGmi:mm-^m 

b. SOGmi:l}m>miX. ^'Ji^y-fyt:'^']^ 

ymimizm,-timb. m?iWzi^v z2ymm 
3 ymmmmimb . v y 3 yi!^i:«i&iswi"« 
mm&Lmt^mmmmirmMthmb sr-^ 

[00231 *JSBH(C<J: S b . S OG^fW LXm : 
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atT^«£-ri.Ji^wi. T^7-^ymmcoi^o:iy 

[0024] 

im<7)mmM] mimmizx*). htm. n 

^'>{i:±o5tC ( o n or over another 
material, structure, or lay 

er) m^$tLX\>>it^ii. mm. mittiiimm 

[0025] i.;^t°>5fy 

jt5t*^'-(S i H2NH)„-(5e4'. n»iIC0SScT'S)S) 
X'h 0 s fi«¥%^i-^fi*M 0 0 0 *^4> 8 0 0 0 T'i> 

0. mM.'^miF&i3Xxm'fm^&<^itx'hi^ 
mm^3. o*»<c.4. o-cj>s^'<A>f Hn;jfi;i^5-f 

[ 0 0 2 6 ] y<^i!ijt^r^i4«EaT*i. . ft 

•ti:, lRf#L7tS-a#; ( c omp 1 e X compoun 

d) ^Ty^-rtKm'txm:fhztifiX'%h. 
>-'j3yyN7^ YtT^yims^^x-^^yi^yfy^ 

jli (t r ans i t i on metal comple 

X compound) ^mmLXT^yit-^ti^y 
yit-^^^W^M^ (dehydrogenatio 

n) ^^h-fjm:i£ifimxht, 

[0 0 27] tfc, *IRfl^|g5. 4 94. 9 7 8# 
(issued to Ya s u o S h i m i z u e 
t a I . ) l,Z\mf-n^^S.ifil 0 0*»<5 1 0 0 0 0 

ox'hhm?t(') i^^^ymm\.x^mtit:7ii^) >/ 

[0 0 28] *ll!NfitlS5, 90 5, 1 3 0-f (iss 
ued to H i r oh i k oNak ah a r a e 

t a 1 . ) wi-tryrs/i^^y-fb^ftfc^K'jA^ i< 

ayy-fh$a/ig«#*ft^!t5!I (polyhydrog 
enated n i t r o g e n— c o n t a i n i n 
g compound) fc$-JS«Jil!jaE<OT-CRJE§-li:, 
-i^'JA^ Ho^'WC^U^Wt;-^ (p o 1 yhydr 
o g e n a t e d s 1 1 i c o n compound) 

Ic-ftiRllMj^ (basic solid oxide c 



a t a 1 y s t ) (7)#^ETT'^§-fr-C5lfJ 

m:fhiimifim^^ixx\^h, 

I0029\^^f^5, 436. 398-t(iss 
ued to Yasuo Shimizu et a 
1 . ) t=tSt¥i^^^^**n 1 2 0-C*)l.>'NVN'f h'O^K 

9 3 7, 3 04-f- ( i s s u e d to Ayama 
etal. )iiX-(/^A, 950, 381-^(issu 
ed to Takeuchi et.al.) ttifif 

Mo^»^«^s--Ku i^'y'fy<rmkmimfi^ti 

X^^l. 

[0030] ^mnxim^ixhr^') i^y^yff)mk1} 

-fyiimizmtthZbij^X'^h. ±5Bt^4^o^r 

mm^titz^-^^^^ VT^JiiiVi^y^y^mm^m 

X'hhiiO ^^mzU^mm (fraction 
a t i o n ) SrfiJfflU^HiLTfie ffl-tS. 

[003 1 ] ffiffl^ns*-'; 

4 0 0 0 i o^-^v^t , 'h^\,^^Tmi>zX^:^xmir 
(outgassing) /fimwL. mti^V^ylZh 

<, 8ooo^aii-t.si:. soammc^^mt^mu 

t, 3— r-f>'/^tc^§ixl)SOGJloi^-tt (u 
n i f o rm i ty) 3&<T*<-5Tat t<^<'\ taf-o 
•C, >'NVN^ Kn;KUi^7lfyO^)-^«i4 0 0 0*><o8 
000*-'a^Lv\ J:Ofl:ftWtc:{is M^y^(=¥^'y 

r) im^x&fMzsoGmimm-rh^. 

K05lf J >'<Ofift¥^5J>^M{46 0 0 0~8 0 0 

0, atL<{i6 5 0 0~7 0 0 0T'*>So 

[ 0 0 3 2 ] mi^mTAtm'^m^mff^it 

xh^^v i^y^y(r>'^mMm . o x 

b. if^')i^'7'fy-k^m-vi^s'mm^if->xm& 

IR* (Yi e 1 d) *^ffiV^<0•ea*L<^<, 4. 0$r 

b . mc^ u 3 ymm^-n-xh-ixm. 

t<^rV\ dfJi'9-9'y<O^H'«4J-^ljli3. 0 

[0033] J:iBU>:-1f; yi&^r«^«t2jS»§ 

b\.x\t^mm:tfz\mmwkmm^x:m ^ # 

«iJ<ir«iJIKi'3:V\ S*t<{4, ^'yVy<r>};,ot^mi 

ffl-ri.it*^'T'#s. ^Ui^7-ry{±jijs**3 0Mi:% 

if^')i^y^y<rWU'^mm^\^. m 
( 1 i f e time) i^^ij^-f Sit'ttr^:<^'9-y 
?*«^LTa^ L<^<. 1 oa4%J:0/^^V^fc, 

^T, jKU i^7lfy<0«JS{41 0*»<b3 0«ft%, 
K{418A^J?>2 5MJI%T'ifeS. SOG^JS* 
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[0 0 341 ;KUi^7-fyS-i?tJ so GJgjSJiTSB (U 

nderlying)K. WtJf, i^'Joymm^ZM 

1X4' WFcoayi'^hm^'r^Zttimtl\'\ 
(adhesion) ifiJ&\i'^<7)X'MtL<^\i\ 

[0035] n-T ■( yy)ixvm'{tj:m'ms<r)i^- 

T'l*»felOinPa • s, mtl<iili)^h8mP a • 

s <7)-^ LTt^JKSr^r-ri. . H 2 {i*f6BflcO^M^] 1 

U>:/57-C'J)l.. ll2c7):/57T'il«|{i«fJg (*ia: 
mPa. s) *S^L. 1i*ll^{i•t^:^llraLgs-l^S^t. 0 
2 J: d t , S O G?ll?g(i 54*>^>420s-' 
CO-^A.mm^X' 1 A>^> 1 0 m P a • s CO-^iOttS^ * 
■fS. **C>. ia2*»*>, SOG^a[{il 0*»iolOOO 
s-l^o•(t^fflfaK•Cl*>^l OmPa • sO-£<0SrS 

[0036] SO GmwuM^mizx-yXii. t^'^m. y 

•y*. hm. iS^=5rif<7)J:a^:7cS^^tJ 
hS^J:d^:7cmS:SOG?§?St^Jlrt-S^(: 

{i , s o Gmm^h^^ii h'y')^ ym.\mtpf-mi 

$-#tf^i:=5rO, t^*(OBSGK. BPSGl. PSG 

'y^)aymm'^ffmm^im.^^h:LbiiiT 

[0037] iM{zmiSL^ixtznMm<r)X o^£0mm- 
i:^th^m^m^<r)i.^ s O GjgJSS->^ t y 3 
-y- ^ yy-nm^zx-yxm^L. ^^wssoGm^m^ 
th. ^m'm~'ts:<t{,z.-omm'^9-y^zi.-o 
xmm-hztifix'tt. mm. ^f-v^-^^-y 
\i'yhy-iy(r>i^o tpmm&^mLW-^^ - ymx- 

*»t. -mi^izi fxmi.y)±t\^bm^<r>hPSGim 
m Lxmmmmh-m^mmth z t . 

0. 0 4umi:'OA--^^^bSOGmWi<Dmifz^m^ 
mmtL<^j:\^. %-yX. 0. 04*»i5l/tmgJicO 

'vri:^tmnM^'^i'-ym^^ixx\>^h^ 

[0038] z(r>n. mnM'-^^-y^zm^^ixtz^-^ 
-^r^zm-m^<ri\tx'h^Tx^^ vi}cim>^m^T 



5 : 1 0 : lT'S)I.S&«gllgi5tT;^'<^' hib*^* 

[ 0 0 3 9 ] i^fv!. n.^\vmwm<nmihmzii 0 

m^tll.. :&*Wl::{iSTI (Shal low Tr 
ench Isolation) imk^^mmm 
(Isolation structure) STj^flR"^ 

hfzi^mbm.]m\.zi. m^^titznm^b ^^-ti. 
^wm.cr)±.i.zi^%m<<ziimmm^Lx . st 

[ 0 0 4 0 ] n.mmtm.m±.\.zm^wz^ 
mm^zii'ommixh. m-h. mm<r>±.\,zm^^ix 
ft'^mmmi^^htiihmm^b lx. ^%mz 
x^mizi. ymmmjuimmmim i 
xmmti>:ibtx't^, vxr. ::j-T^yy^tifzs 

0 Gmmt-miz-^^^xmazmmt^ . 
[0041] B5iB<o^rafcj: 'om^^tv^socmm 
-ftt, m^j:mmt:^^ii^vaymmi,zmm-ti>. 
mmsii^m^-^ y^^timb^K-^yyti 
mbizm^tih. f-m^-^yyi 1 0 ox^vjtt 
ffoi:. ^mmmij^^^izm^^ii-f^z. mmh<^x' 

y^'xST'«o;j^u >'y^y(r>i^ ^)^ymim^<7yfm;¥ 
^•c^:u^'{rc^:< . ^mtfiMmzm\ti^ ')^y\>zm 
m^ixh:ibi.zxy)^yy'^ifi^^'L. ^$ni.xy 

b, mmu'^-^i,zm^^tihifiii'^^)=yy^y^^ts 

g|5^W{C^'7-y^'3&mtTM*U<=5rV^. tl^ 

oT^ii'<-^y/tti oo*><o5oo'c. a^L<« 

1 0 0*^^4 0 0'C<?)aK-Cl*>^5^<0®, Mtt< 
{i2*>^>3^<?)Hfi='P. 

[0042] i.^-^yi^m\i'm^-^>-/\izYc^ 
Tisa-cftB^HUff-ri., 4fUi/7ify^iosoG«a 

itHSicod^-C'^-df :^^'-r«.t s i -NI^-^j&JS i - 
Oife^tca^$fx&t»/?>itTv^i., t^!*co:fe-ffitc<J;S 

b. -^mz±x<r>s i -N^^*is i -om^i.z'm 

U't, *^B3^^J;l.-■KU>-7■ryS:^^■•t 
«.S0G^^Ki&fflfflUT3-r'f y^^USOGIK^J^fig 

x\ c^D-Hm^zxm^^ixtzi^'j^ymimb^n 
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[0043] Ti^'Ji^y^ym^'yV^ymmth 

isg, ±<-^yf^(^miti^4 0 o'cmThhm^im 
'(fc*9E^i••c=5^v^<o'c. s i -m-^imwLxm:m<n 

mizmwtmi-m.tim< mti<^j:<. ±k- 
^y-/<r>^tin 2 o o'cx ^^fih 
u 3 ym\m<r>^mmi^iikT t , ^'y vi^ *>m lt 

a*t<=3rv\ tigoT, ±<-^ymA0 01phl2 
0 ox;. Mi: t< J44 0 o**^ i o 0 o'cmjsxm 

[ 0 0 4 4 ] ±<-=^r y^iM<r>Wn^ifi 1 0 

D /h? V ^i^ti s o GiicOi^ ij 3 
*^^^)•T'>S^^'^^0■t'S*L<^<. 1 8 O^Srejitl.^ 

-&«4Bii$ii^ X 'J 3 ymiim>^-})timm Lxmt l 
[0045] Hina<7)±'^-^ yy<n^m\iTwmmz 

m.<r)±M^Umz:s:. ",^yyLxmWLWz VVyi- 

i-^^. soGm^vvy^imiLXhio^zm^^ti 
maM.(r>±<-^yi^\i9 0 o*»fe 1 0 0 
0 wiagTff Pit *»'a^ Lv\ 
[0046] w&mif^{i(.m.<^±.^zmmtitzmL 
<r>y~Ynmi%yi: soGmifi'f-Ymm^^iizm 
d i 3 {2jg)«$iis«^J4. maam^i.'^-^ ym 

b0 0-t)^lh>9 0 0'C<r)^X''{foZhtimt.L\^. if 

m3mmm.<D}L\,zm^^ixtzmi.<^±m.w^ 
^-y-^^^. soGmi^mmf^^-yt:^\,zn. 

oi.o\,zm^^ixhm-^\±. m^n<r>±'^-^yy\i. 
4 0 0 ^> 4 5 0 '"Cc7)fflS-cff a t 1 1 V \ 

[0047] :^%mi>zXhii'mzi.->xsoGmmii 

jfijffl tT 1 11I<0IS'CI|»*<4 000*»<i>6500AT 

hh'y')^ymmi:mmh^bm'^h . s 

ffliBlcx>y^y:/ISjtlKt tTS^fci^'J nyffilS: 2 0 0 

*^^> 6 0 0 Aco;¥;^/^tCjefi!c-f-|.i i: t T'# S . 

[0048] *^Bflc7) s o Gmmn-^mm Ltz^im 

■t^Z.hifX'%h, Lt^L. *f&BB{cJ:l)SOGfflBg?^!) 

^TO-ftf s i fc t{iiJ!5fe<7) s o Gm.wm(nijm^ 



:.fihff)o hX'\>^-f1xis^r>n?t.m;fh c i: *«f # 

[0049] *^BBT'{±, imiS{42SPgiO|^i3{!ffl 

%^<rsmt^Lxmmzi^')^:/mmm^L. 

■oX. hl'y^(7)j:d{z. TUX'^-Uriyv-xtfim^ 

$ti^mz^'omm^tifzmwi.±x\ ^ui^^ify** 

/o^r& s 0 Giffl«!fei^fieffl ixm^^ixf:: s o GBS^S 

^b-rs^^twti, 2Bmzmmixi^v:3ymmiz 

[00501 t-f. soGmummmtx^oi^^ 

■fyimitmzmm-t^. zcot-^. vd:B>imu. m 

izcox 0 iz. mimwm^x\ 5 o o*>^> i o o o-cio 

< (i 8 0 0 9 0 0 •CtfOiaST 1 0 (i> 1 2 0 ;«-iaii 

[0051] mz. 1 <!mm^tLm.^tifzmimi 

m^tcD^g^nm^. ttzim^m%TX'2<!Km!im 

VXmmit (densification) m 
mtt\>\ 2<J3^aXS(i. 60 0A>^>1 20 0-CcO 

2o^^^ffi-rs, 

[ 0 0 5 2 ] Ittc, ¥»fta«i<0±a5S:a^i-Wl:xy^ 

yytxm^Wzhuy^i:mi.-r^ioiz. sog 
)iA>ms<xl.J©^, «^biS«o±'^-dE-y^xso2 
»i!fe«^SJis 9 0 o*»<5) 110 o*c<o^aarc±'<.- 
^yyi-hmx'mmt?> z 1 3&«aii lv\ 
[ 0 0 5 3 1 OT. ^^mcommmivmizmmi-i 

<lll5SWl> 

h'u;jtU VSriiALTii-m ( f r a c t i o 
n a t i o n ) t i 0««¥l^^Jt*<4 5 0 0*»^> 7 

0 0 oT'fc >) . ^^m<^^m^3 . of}^h4. oxhi 

LfzsoGmmma. TmmtLxmiti^o:3ymizii 
th^y:^ ^ hnm^Lfzm^. 4' \:XT<r>^yfi^ 

[0054] SOGmmi^tAMm.^^^^^ti:tl^ 
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i^sltz. ll2^^i:^if)iJ^ogE-^tt^ffasoG^?S<o 
^S. : mP a • s ) ^^L. ISIill(i:■^i•^IBr«S s 
^>4 2 0s-lc7)^^:^ffitJISTl*>^>l OmPa • s<7)- 

[0 0 5 5] mimm^')m3i}-iymi3\i.im. 

i^'jny (S i ) cOJ:3=5:^^«t*^'^^.&pSS« 

[00 56] vvy^\2tim^^ixfzm.i0(r>±. 

BuiaoJ: 0 tc^«iLyi«*¥*^:>H^*5^6 0 0 0*» 
<5>8 0 0 0<0>'NVN-f Yu-^^J v^f ys-s-tfSOGjiae 
S:60 00~7 0 00A(Oli;^tc^L. mi SOGffi 

04tjn-rJ:3tw. misoG)ii3 
1 1 0 0 ^ 5 0 0 "coiaKT i^ti^hs ^^fm^- 
dfy^^ig*ff-?;tf*, 9 0 0*><3i ooox:oiaST 
^3 03>ra±'<-='fy/IgS:ff-^T, mii^'jayi? 
•fbjgl 3afc!!gfii-r.&. c:«^B#. *t«-$ri|!«;8 6a»%^ 

[0057] Hstc^tctatc. iR^titmix 

u 3 yK-fb^ 1 3 a tmwmxifwmmm-m ( c ^ 
M p ) t J; *)^wm. 1 0 <7)±si5^ffi*«iiai-r^ ^t- 
mmL.m^Ltii:o\z. vvy^i2<nnmim^i^ 
u 3 y 1 4 t-afir-c ^.n^cSi'^gi^^Srm-f I. . 

[00 58] I16(c*-r<J;dtc, ^^'J-t/^Srmtl. 

( ) <r)^mwm. i o n a^safiiu. mt 

{f'jy (P) ^aALTnai|i^f*c«li2 0$-mL. 
m{f*'>«(B) Sr-<*y^L.Tpa'>x;l^3 0S: 
'jy (P) i4t>W^LXnmy7s.)VA0t:Bl^'f 
[00 5 9] iXtc, Xlxi/3;PHlE2riliSifri./v:y)<0 
0i><}:l^na'>i;P4 0{3^:tyaA-tl.. iggV^T, P 

S-^xyi/S 0i3J;l;fnM'^x;^4 oc7)^^H«gpias:7 
^?MS'fkLTpSn7x;P3 0t3cJ;l/nM'>x;i^4 0«o 

nm&(nnmzy- ymim. i e SrJFM-ts . z. <r)^. 
vv>i-i2<^\mummwi.<n-^{,mmzmitL 

-fb^i 6{i$«;4 0~2 0 0Ac7)li;^$-fl-rS, 

[0 0 6 0] 117 tc^^-fiatc. y ^-)\^YmmxY 
i/-yf-i 2ic«i.r'^>tL?tK'(l:>'U3yi4ty-M! 



( u y ) ^ t'c7)ns^|jfi!t%t h--t^y^^$ny::^t§B^ai/ 
u a yiiSr<KEc7)^b^Mia^« ( l p c v d ) 

3tUt. *«;5 0 0-4 0 0 0A<OJi;^S:irtS;K';i^y 

nyjl^m-ri). ig^^^T, ^Ui^Uay^c7)±ica-fL 
^'y^XxyKi::5'y/Xf-y^5:XyN->y rJ' U y/^nm 

X'^^ 10 0 0-2000 k<^my*-^^-th J: 0 \,zfm. 
^miz<oit^mmm ( p e c v d > j-a^f lt$<; 

5 0 0-2000 Agitf^Ji^^^Sr^rtS X -3 ICJ^^-f 

I.. 

[006 1 ] mitl^ U rj y)l<7)±{C7 =}• i^'x MIS: 

mmitzm. -rx^'^mmixyifhui^xhrn^myi 
. ^hwjx hmmiSi Lx . y- 

hmMimfl(.tlfzif><^y thU'Jx h>'N-^'-y 2 2 S: 
Jg^-fl>. 7*hwe^'xhA-:J'-y222:x.y^y^v 
XrJ'KISMLTg'fbS^UnylS. rJ'y^^XrylS. «<k 

^y^fXTymaxr/Ti^Vi^v 3 y)i&Ji{J:{cx -y^y 

^^LT. -i^';i^'J3yA-:5'-y2 4a. mtiS'yi^X'r 
yi-^-^-y2Ah^ ^yyx7-yj'^-S>-y2Acm.i/ 
mit-yV 3 y^-<^-y 2 AdiZXm^^tVky- hW& 
24Ga. 24Gb, 24Gc, 24WLf-J^^-rs. 

-entio. &FiUzx oiz. ^;\^Tu-mmi>ztiy- 

Y-m^24GatV-Y^^y2 4WLim^^tl. ^ 

m.(r>ms§mmzij^^ y-h^24Gbijj:t/24G 
[0062] ^}\^Tu-mmzm^^ti^y- hm&2 

4Ga. 2 4WL{i:>-'-hmfiiS<0df^<y7"*«0. 4*» 

<^>l/zmtjg^$n. y-h«fii24Ga. 24VfLc7) 

yr^zm-^^^coitThirx^i? hiS[^5 1 
*>/:>io : ix'h^^mmmtrmaLix^^^h. rb, 

J133ailIffiMJ^tCje)ig$n&y-h«S2 4Gb, 24 G 

XA^^'hOJtAn : llilTt'fcl.^o-A;Hai|*8SrJg 

[00 6 3] ia8{c^-rj;dlc, nS'>x;l^2 OtCpS 
^*Eft, eaj;t{f*»>*Sr>f5j-yaALTy-b«ffi2 4 
Gcc7)SliSOnS':7x;l'4 0tpS^I$??!l®lS2 55:» 

fiR-rs. pm^3.)\^3 0iznm^fm. mtm 

y 2: :t y ax t T hflfii 2 4 G b OSiiiO p M»> 
x;1^3 0twnffi^^!f5j^i^2 7 2:}efi!4U, y-hSSi2 
4 Ga(;5Wfi!IOpa'5'x;l'2 0fc{inM^!Hj««2 6 

[0 064] I19(c^-rj:dl;:, ^*S«il 0±(c:gi 
WC^^ffitiO^'fki^Uny^ll^S-li:, *^2 0 
0*><J> 6 0 0 ATi>tSiti^ U 3 yK3 2^mmh . 

■b;i'TU-ffl^$r^^l:^'U3y^3 2{i7:j-M^ 
i^'x Mit tTSv\ jgiaiHiiSio^'fti^'j 3 yiS3 2{i 
M:^ttx.y ^y^snTjgiaia»<^y- Mafi2 4 g 

b , 2 4 G c (mWfiX^-^S 2 a i&m-f & . 
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[0 0 6 5] <5i:t;s jgja[ElSSOna'>x;l^4 0{CpS^ 

m^<r>pm^x)U3oi,znm^n^. mmtm (a 
[00661 01 oiz^xoiz. ^mimsii o±t 

2 soGffiS Oiix\^ya-T^y^^l]mi>zJ: 'omfs^ 
til, fm^ivf::SOGmm<^o'P>(DJ'^f^^ Vv:ii<V>' 
5if >'C0M¥%^^l;{i:4 0 0 OA^^ 6 0 0 OTJ) 

::cOlf#. |DHK)SJg{i5 0 0*^^>2 5 00rpmT'S) 
I,, SOGJi5 0^7 5 0 0*>^>8 2 0 0AcOJ?;^&* 

y-h»K24Ga. 24Gb. 24Gc, 24W 

[0067] <>:{C, |g2SOGK5 0?:l 0 0*C*»(^>5 
0 O'CcoaKt'l *>^> 5^c7)^f.{|<-df>'/Ly::ms 
6 0 0'C*>^,9 0 O'CcOlSST'l 0*»<i> 1 8 0^i-ra±'<. 

-^y^i-h. <-^yyiim^m%. 7f<iim#H 

til. 2*>^,8 6aa%(c^l.J:a(=«tJ^t'&. 

[0 0 6 8] ±MLfzmiti.mi:mtxm2soGm5 

tc, 9*^<i,2 0%^lRffi$il/im2iE{[:i/ 

u^ym5 0aim%-ti. 0i2t*-rj:at. ^2 

^«$-tt:J¥;^5 0 0 0 A<7)^JB«^J^Bfetl>. ^El 

6 0 0 AT* -y r*i8 4 0 0 ATft&#S®>'N*^' 

-y5 2$rJgfi^-rS. 

[00 69] S0G}§?gS:;^f>'3-T-fy^^L 
T s ±Sm^'<i5f- y52 Sr^^lcS did izm;^ 380 

0 A*^ A> 4 5 0 0 Af $> 3 S O GM 5 4 SrJg^-r 
^. JlOtg:, ll3SOGK5 4c7)a*><7)>'NVW Kd;K 
U v7-r>'Ofi4¥^^'^4{±4 5 0 0 7 5 0 OT 

[0070] 01 3Sr#H3-ri,t, l|3SOGK54Sr 

1 0 0 "CA^ ^> 5 0 0 'COiaST' 1 *> ^> 5 ^^^K-^ 
yi^lfdit. 4 0 0'C*><i>4 5 OX:<D^mT. 1 0*>i5> 

1 8 0 ^m±.<-^yy-ti . i'^-^ y /{ifra it: 

J: d fc*^»H^-ClTd . Ztiizi: 0 , S^LISS-Jl 
tTm3SOGJi5 4C0S i -Ntg-^tiS i -O^^tC 

m^ti. m^j:m^^hm3>''j^ymm5 4 

aiz^m^ixl. 

[0071] mk. m-^<r)^mmmm.mmx^ 



Lfzim^zi:mimi:mwmwL<^±itzm^itz, r 

X^i^hiti}^5 : l*>iolO : IX'h'O^mij'^O . 0 4 

US: 4 0 0 Acom^^x-m^ Uc . 
[0072] :mmmx-mm$tih4io i^^-r 
■r^soGjgjss-xeya-r-f ymi,zx 

«cO±t3-r-fy^LT. /f^*57 8 5 2±l 94A 

T'j>&ig2soGM2r?gjSL/c. zff)t^. mmnii 

0 0 0 r p mtPSiStJt. IS2 S OGM^ 1 5 OX:c^ffl 

&x'3mm<-^y'/tfz. ^fm^-^yf^uz 

SOG|itcJ^LFT-IRtcJ:03KiSJRS&fflSL 
yi. 01 Ati'fW^-^y^tfz^k. FT- I Rtii 0 

N-H, S i - H. Si -N^<Ojg-&?:S^-t®IRh-^' 

SU^jg*. 3. 63xl08dyn/cin2 (3. 63 

XI 07 pa) ^Tntfz. 

[0 07 3] ^m<-^y:flfzS0Gmi:Mt/7 00 
'Cff)lS^X' 3 0 i^^-^y^LX S O GM?: >' U a y 
K^l:)it!ig^§-tir/::. Ml SiiK-^yi^ttzm. FT 

- 1 Rizx *)m^Lfz^^m.i^-t^yyThh. m 

Cim, XM^XCOfiSraiSL;tiS:l-l. 2 2x 
108dyn/cmM-l. 2 2 X 1 0' p a ) SrS^L- 
Jt. 01 5*»^>. SOGMl*IOS i -Ni^ttS i -O 

m-^iz-kx^mtix^^j:'^ >; rj ymtmiz^^ 
tifzztmt^i. 

[0 0 74] ±i&UzXo^j:TX^i^ hJt*^*5 : 
1*>^>10 : IT&OiaPSj&^O. 04i)^^lMmTf>t 

miti^v ay<7)jiyi'y'm&m^msk:i 

isoGi:mmLtzyvaymitm<^m^:\ soGmm 

^KT (bare) '>x->'N<7)±tC:M^LT SOG^S: 

m^i^. soGmmt:^^ya-T -( y^/umizx'o 
tmt. isi«ei«m ooorpmTifc->ys. sogk 

i,i7 5 0 0i}^t>820 0kff)m^it^lX5l,zm^l 
[0075]}^!:^. SOG)15 0^ 1 5 0'C<OiaJST'3 

:«-rai^fiS<-^yi?'L/^fi. 7oox;oiaKt'3^ra± 

V\ #ffl^4'«0*^<7)-i-ft(il . 2*»/i>8 6M%t 
'Srl.idtcail^t^. ±i!ELA:1iflaeSrjifCSOG 
|^I^<7)S i -NfS^JiS i -Oi^^CEJS^ii, x'jn 

ymm^zWi^titz . jRtt t/c u 3 ymm(7)m^ 
imsAooAxh^fz. 

[0 0761 (.cvDijm^zximmmm'XT 
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(bare) ^ 3.-f^BZV-XiiX)LVti/=7y^X 

;«fX?:ffifflUtHDP (H i gh Density P 

1 asma) CVD-K«S:?^«t^C. JgjSSiX/viC 
VDi?^tJicOJl;^^(i*«j6 0 0 0 A-c*-^^. 

[0077] CSjSJx 7 ^y^coaKSJ^D 2|s|ISfi0llt 
<t «.*-ffil:J: OSSit^n^: V 'J nviKtlSi: C VD:fra 

J: Oi^^ti^^c C VDK-fbli t (:^^ LTS^x 7 

fflLT-^<50«fiaffv\ — ^mla^oraPllt:J:'3x•yf• 
:/^/cOjM2:a!lSUc. ail^Uci^SSrlll 6**^02 

[ 0 0 7 8 ] 0 1 6«±*lliS^Jt J: OSiSS^i/ci^^l:^ 
i:CVD:trffiKj: '5l?Ji§tt^iSfliBStte7-y'fllTy* 

-•^ A ^#tfMff X -y ( N H4 F j; H F ^ 

(D.I water) ffSS? L/tj^vS) X'm. 

2 5''CT'S5ex>yf-y/S:ffV^^*^'^,, 1 :H-(7)HPiT-ai 

[00791 01 i\iimwmz^ '^wM.'^h.fzmm 

•yi?«jK (DI : HF=1 0 0 : 1 ) Sri£fflLT^2 
5 -CT'Sj^Jx -y ^ >/S:^tV . 1 ^^H-caU^ t 
^cx y 7T'J>I) , 

[ 0 0 8 0 ] la 1 s\ii^<m.zi '^m&'&tifc.mm 

i:CVD:^fc:J; •9S8ji$n^Sfl:ISt{cNH4 0H : 
HjOz : HjOA^O. 25 : 1 : 5cOj:b$T1I^$tL;^^ 
X -y ^ y ^/jStSrfigffl L.-C 7 0 -CT-S^x 7 f-i^^Sr > 
^3&<<?>. lOtJJ-SHTaiSt^x-y^y^aflKS-^t-^^ 

[ 0 0 8 1 ] 01 9\iimm>z^ ^w^wmm 

tcvD:^ffitciOSSi§n;tK'(Uit(c. 'jyKSrffi 
ffltT16 5r•eS5<iX'y^>'^S:^TV^^^3&«<i>. 10^ 

oraiPi-cffl^ Lit X -y ^ y i/ajg^s^-r i. . 

02 o{±*^fii?ijicj: 'om&wdmmLcvi>-m^ 

fcJcOSSBi^ii^SftlSfcK:. H2SO4 : HzOj^^e : 
1 (^il:$-C1g^$ttfc^?S^X'y^y^?gt=fiMLT 1 

3 O-CT-Ssex -y f-y^^Srff . 1 0^i-<7)S|iiT 
SflS L Jtx «y ^as^r^^-r^'^ 7 I. . 

[ 0 0 8 2 ] 02 1 \ti^m.mzi. 'o'm.'^ti-rmm. 

H2O2 : HzOA^O. 2 5:1: 5eOJt$-Cl-^Siiyi 
Xyf-y/jgJ-ffifflLT 5 0•C■CS^x>y^y^^S:^Tl^ 

^*</i>. 1 o^iaps-cai^i.itx.y^y^^jsssr^r^^ 
[0 083] dSsSix-y^y^cosfc^ai^D 

J: ')i!!5i$ii:tK'fiaii:CVD:^lcJ: OSSit^fi^ci? 

SIALTtt*. n-'ts:y-'y^>^ij7^^^m\.xm.mz 
X7^y^i$Jt2rffl^Uv:. •?-i'yA|*|c7)E:>j{i3 0m 
T o r r K*m$ L , f-v- >'A'rtOtll:'3J4 17 0 0 WT* 



0. ffiffl;<fXtLT{iC5F8. C4F8. O2, Ar5-# 
8 s c c m ( s t a n d a r d cubic cen 
timeters per m i nu t e ) , 4 s c c 
m. 6sccm, 5 0 0 s c cmcr)5SI'CilAt'CX7 
^V^HX^lLX^'I^U^. X7^y^Sr2 0^railT' 
KaW(c^tft'5:*i^>, X7^y^3lJgSra!l^tf>:. M 
eSiXTtx 7f->'^'<!0)$S& 02 2 7 t^LJt. 
[0084] 01 6*»'i>02 2tCS^tJ:^tCs S^X7 
-?-y/^5ckt^X7^y:/li#^^fcl^T, ^UStWtcJ: 

o'cjg«s*i/ivU3>'if^k)sox7^>'^^a[®{4fie* 

mX7^y^^5SJg^S^-r^i:*%*>S. t^-:.T. *^ 
Di!-flJifc^m=5r!|Htt^^i-^fc**»*^l.. 

[ 0 0 8 5 ] ifwm(r>mim:-mxzi. i, t , 

T;^'<^hit*^'5 : 1*>^>10 : IX'M^Wsif^. 0 
4*>A> 1 /xmT'3iSi;iUi^q^-ri.^ft«fi^cO±{C2 

[0086] <^*Sfi?!|2> 

aT'M¥i^^^«*^6 0 0 0*»/c,8 0 0 0T-i5'5, 'jt 
7ify5rlR#LT. ^i^VV\,z22f^^7.'b'^%<mk 

mzwm'Si^xx\^yi[ymxmMk'^u^. 

[0 087] V^-TU-yvy^%=HrmiM) 

mim 1 4 srjgi^-rsJi^tji, m^^^oe i x^l 

[ 0 0 8 8 ] 0 2 3 ^>0 2 9 l4*^H^cO||ilfi?9 2 J: 

s o- y^^i^fii^raS:^Bfffi0-c-fcl> . 
02 3?:#BS'ttitf. j/y3>'*>-5)^rl)iNI«t«lS2 0 
0±{imMt:J; '9^N'7 H®itM2 0 l &*«)1 0 0 
-200 Acoif^i^xmi&ttdk. »^"7 HK^t;^2 0 
l±l,zmt^mmm (low pressure 
chemical vapor depositio 
n ; LPCVD) 1fmiZi:*)mitmt:^l 0 0^1 0 0 

0 A<7)mizm^ LxmmmM 203 mm-^ . m 
mmM2 0 3(iai«?-r-5'fk^fiswsf^ ( cmp ) i 

[0089] m\^X. mmM2 0 3±iCiSJfflil<bK 

( HTo ) ^m.'it^mm^ ( l p c vd ) umizx 

*)t^5 00-^1 000 k<^s^izm^tx. ^\-Y'?X 
C'm2 0 5 ^mtfcf^. ^<7)±ti^u ayKS-fkU 
( s i ON ) SriSE-fb^^fflii* ( Lpc vd ) ^rst 

J:'3iK>2 0 0~8 0 0Aeoi?;?ifc^^L. StfRSiUl 
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[0 0 90] 024K5rrJ:at. Ti'T^y^^i'-y 

liJ h'-7X^'g 2 0 5 $: K X .y ^y/UT 
yN-Kvx^'A-^'-y2 0 6 2:J^^-ri.. ^V^T> vs- 
Kvx^>''<^'->'2 0 6S:x•y-?-y^^'7X^{^ffl\(^•C. 
WlgKihM2 0 3fcJ;l)f^N--y Ki!-ftM2 0 1 S: F9-<x 
•yf-y^/L, J5f®ffijh]^>'^-y2 04t3J:y>'N->y KiS 
^l:I^A-:?-y2 0 2$-JgBg-tS, 
[009 1] 112 5lC^-r<J:3tC, 
y2 0 6^fflV^-C. llttlUv:^^f*a«2 0 0^*^20 
00~5 00 0A§JKiOaiStCX>yf->'/L. hl^yf- 

$4 6 0 0AT-?)0. Ill 2 5 0A-CJ)I>, ZCDb^. 
RI^R&Jtii*^m$^^. >'N- H 2 0 6 1 
Bf©?»{5 i:x -/ f-^'^^ns , 
[00 9 2] I12 6t^-rj:at, hvy^x-y^^:/ 
i|i^«s«^2 0 Ot'iSx;tx;l.df_(7)^ jj-y 

tzif)iz. M^y^2io<osajt7taJ^)-S-i?fl:tt#ffl^ 

t<Dm^mMzx*). huy^2iocr)m&mtmMt 
iiti\^m±izm2 o~3 0 0 Acoa^X' b uy-frtSis 
-(1:12 1 2m&^tih, 

[0093] hl/y^2 1 0$rStf)I.J:5lC, JR 
#UcXfy5j-y;i^7;?.fflfiictl&<^fflLT, *!j60 00 
~7 0 0 0 Acom^X^lSOGm 1 3 ^J^^f 
I.. ll2 7l;^-rJ:d{C. S0GK2 1 31C1 0 0*>^> 

5oo°c<7)?ajKt:\ i^*»^>5ij-ra^^ffi^-^y/is 
[ 0 0 9 4 ] mimwm,Tx. a o oi^h 9 0 

O-C, '^il<ii8 5 0X:cr)jm.X\ f<;l 0~1 2 0^i- 

[a. mtKiieomi'AmmLx. sogis2i 
smiti^vnyizmi-r^ . z<7)k^. nmmi. * 
^ma 6m&%^^^tifz7\<Mm-m^x'muti, 
[oo9 5]^v^T, mmtitimti^u^yi:2}m 
mix^Mit^^t. i^>j^ywtim2iAizmm-t 
i. 2<msmi. ikitmxmfik. ^m:^xm 

muTxmm-h. tt:. 2d^mii. 9oo*>/i>i 

1 o"Ciovajs, t<{i 1 0 0 owasf. 1 0^ 
*>^>i 20^, mtKumso^^mm-fi. 

[00 9 6] ij^tc. m2 8l,Z7r;-tXol<z. lR^#Uc>-U 
3 ye^blR 2 1 4 ^^b^tSWJJfS:^ ( c m p ) J: 

•5 2 0 0 itogf^ffiihlSA-^' - y 2 0 4 

ajtl.tT-?5{®-r2., iot^b. M^yf-2 10<7)|*l 

SWi, v- 'J 3 yu-ftm 2 1 4 tait . 

[ 0 0 9 7 ] 02 9K^t J: a tC. M!;^ b 'J -xTlS 



{cJ;0?9f^aiJ:^A-:?-y2042rK!*LT, ^-^^J-St 

<mkmi > 7-7 y^f -yh'>x-^Ntll)lifia|ic7)j;a{:: 
SOGHSrJg^L^cf^, "fmitisXr/iMitlMim. 

[0098] <mim2>ryy^'yh^ai'-^si/zmik 

m2(7)XdizsoGmm^Lfzm. ^wtxs^n 
mt. v<xmmi.miis5 0'ccom.x\ mmm 
s^T-cmianifeL. 2iji3Kt«iaxs{i. looo-co 
is^x\ mm/fxmfsx'so-^^m^Lxi^oziym 

[0099] <iii^^j 3 > 2}:m!mxn^mm:^ysW^ 
m^TX'mmttizti:mixi±. mim2tm~^j: 
um^zi os-fkis&njfitTi^ u 3 ymitmmtz, 
<mim4 > 2mxkmxmi 1 0 5 o'c-csisrrsi 

iSrl^t-Cti, llll0iJ2i:|3I-!5r^rSfc:J:oa'fblS 

^^ss ix'yva ymmmrc , 

[0100] <^^i5> l<^3?ft^!laxS$:9 0 0•C•C' 
Mfrtl.^fc2rl^^LT«. mm2tm-^j:i3mizx 

omxmm ixi^va ym^mmtc . 
mmmm^m^: mim 1 5x\ mtiMti^ 

P •y-f-y^'t— (stretching peak) 
{CiPtLTFT-IR^^Sr^ifit^t. Il30(i. FT- 
I RI,ZX OMf ^n^ciglRe-^'OiESfbt/c* ( N o 
rmalized I n t e n s i t y ) 5r^'^^^7 

7Tht. moii^^m^hXdiz. ^^-^y^t:! 
mcommizx 0 mmtimwim 1 i-zitKx . 
^y^^i2Bmmmizx *)mmthmmm2i}-ti> 5 

(D^ii.. m^ff)mitmii'^ti>l>z^Li::Zbmi}^^ 
[0101] C-^x'y hx.y^yj/ast5j;yrx.y^y 

yi^Mmm mm 2 t^t^ 4 TiRf#$ii!t s o G*>/i> 

lK}^§nj^^§^i;ti^'Jayi?jtMi:, ^ttMiTJR^ 
§ixfc«S^Sr7XvTJRf#$ii7ti^ 'J -a ywmb 
x.y^y^'L., x.yf-y:/?g<7)ast:J:Sx-yf-y:/3[ 
;g^«aEU;t. "^x-y hx.yf-y:^{4, |S|-5rx -y^y 

/fS^figffltT, -^msnsfet. -'^ffy^^mz 

l^^-j^yym.'km%\^fi. x-yf-y^ttXti. 

sc-i}g}g (ry^-r. mAt^^ni-tfrn-^y 

:^<r)m^m . LALJgS (7>y-ft;ry^-'>Ai:7-y 

■(k^^co?!-^) iii.mym:<mLfz. mmm 

03 Hc:^77tCS-r. 03 1T{±. llW{4x-/^y:/ 
jSfiEit^S^t. 8l«|{4x.yf-y^}ga[i:x.y^y:/$<t 

[ 0 1 0 2 ] 03 1 ||i^W2*>4> 5-CiR#$n^C 

fev-y ayirfl^fcHmL^x-y ^y^^jfig^^-f i t 
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i^v^ymitm(r)mcom^Mzmmm^^i^^ 
u:3ymmmmm&mzmmmmm^^ 

mmixtzi^'} 3yiKb!S<^J^«> 1 8 Oi)>h 2 0 

o#^t'j)*). mm3X'm%Wzi^')-:iymim<r>^ 

•^{i. 3 0 0 *»A> 5 0 0 kxh 0 . ^0IJ 3 riRff^^i 
Jtv'J nyK-fblKOJi^Jil 0 0*>'52 0 QkX'h-} 
fz. 

[ 0 1 0 3 ] 113 2tf>mmit(ni^~mt. ^m2(r) 
-m}izii^xm^^infz'^')^ymm<r>^^i<z\i. m 
^(Timmmryx-^ijmiizx *)m%^tirzi^o:jymit 
m<7)m'^izitKx . 2 fggj^#§tL. 
m^j^f^^m&izm^Lizz t mti^h . 

3 ym.m.. \- i^y'i-<m^m.<D±M\iz 

izxht. Ti^T ^v^mm<^'^'j^yi}m^ttixi'. h 
u yi-(7iTmtTmimi)<mm tmi-fzmimmi^^ 

Lfz. liLhs if^^m(r>mmmmmizmmLrzi}K 

%hXhbo. 
[0 105] 

^mx:m^^ixh^m.^^L-^j:ti^ih.. if^^vm^ 
Lt{:\^i^')nymmimmh:itifiX'%h. ttz. 

titk. mi^iiizm:i^o^yt:2d!msmLx^Mkit 
^itim^izit. r-^^T ^rmm(^i-v ^ymit^ti 
tzt mm ix^mi^it^mmh a t *«x'S i. . 

m 1 3 1 dmmxmzx *) soGmmit-t 



sj^ic h uyi-ff)iHmzm^^ixt:mitmt:7f:-tmm 
mx'hh. 

[112] *%Bflollifi0^^cJ:l,soG}s^s^o•l^:^lBr3^s 

ims] :^mmmm^zxi^m^mmcoi^oaym 
mm^tii]m^:mmtitzi^mmmx'hi>. 
[043 *mff)mmizj:h^mt^m<^i^'j^ym 
mm&thmmmt^fzibmmmThh. 
[0 5 3 2|s:^HH«iisfifi»Jc i h^mmmco^^v n yit 

ims] :^%B^(omimnzxh^miimm<Di^vziym 
im^m^ti>i^m^mm-thfzibmmmx'hi>, 

[07 3 *^BH<0MWcJ:l>4^^«^B<7)$^U3yK 

[083 ^m<r)mfimizxh^mm^m<r)i^vaym 
imm^-ri>mimBnthtcibmmmx'S>t, 

[09 3 *!%BJ(0|||6W=J:S^^ft^SO->y3yi! 
^tMS:Jg«^l.:^&^ilBH-rSj^ci6o8iriS0T*>l.. 
[0103 *l6B^o||*ti5i|tcJ; 'J rjy 

^mmm-iumimpM-tifzibmmmx'hh. 
mmm^tiiimmmhfzibmmmx'ht, 

[0123 WJiO^ifepiJiC i I. ^«c^S<Ox 'J 3 y 
[0133 J; S 'J n y 

K-fb)i^m-ri.:^ffi2-iKBS-ri./ca6ioBfn0T'j>i.. 

[0143 :^WMmmmizX^ S OGIil:^'<.-dr 

yf^Lizm. m^ifzmm^^KrFT- 1 Ri-r- 

Y-X'h^, 

(0153 *l6BB<7)||t|«R|t J: ISO Gli^±^-^ y 
[0163 *I^BBol|}||«t J: I. V y 3 yK'fliiiJBBK:^- 

hfzib(7)'/yyX'hh, 

[0173 *lgHB«7)||{g{?ytc J: § .j 3 yK^TOfife:^ 

mfS.^iifz >^ u 3 yi^^fcKfc <ox i-yi^m^mt 

hfzibffii^'^yx'hh. 

[0183 *^B^O|IMWtc J: 5 U 3 ymim&m 
micxm^^titzm^mb. tie*<ocvD:trStJ:t) 

[0193 :^m<7)mmmizx li^oa ymim&m 
mizjam^^htimimb. ^m<7)cwDi3mizx'o 
m^^tifz=^^j^ymimtff):c'yi-yym.^imtr 

[020] :^m<^imizi: I, «; 3 ymim^m 
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BiS.^ tit: =y 'J a ymmt <ox -y ty^nsmnmt 

m^^fit:'>V a ymmt cox yi-y^f^m^imi- 

im2 3]:^m(r)mm^z^ii^^a-hi^y^m^ 

[02 5] ^^BHco^WCctl.vA'O-hW^S^ 

[112 6] *5|Bj£7)MfSWcJ:Sv^o-M^>f-igi^ 

[ H 2 7 ] :^%m(r>mmiz x^-^^v-y-u y^m=t 

[028] ^?m<rmm\.zki,i^-^n-v\yy^m=i- 

[02 9] ^wmmmmi.zihi^-^xj-vvyi-m'f 

"itmmmmhfiisbmmx'hh . 

[03 0 ] *.?m<nmmizi^i>-m\.zx^xi^')^y 

mm^^m^L. mwi.(nT^T^rmi<r)i^')^ym.it 



-pT. lRf#Uc®JRt-i?«7)Bilt;L3t» (Norma 
lized Intensity) S:75"t^^^77'C<5 

[03 1 ] *^BH«0||M<?!IfcJ:l.^pffitJ:^TiR#$ii 
[03 2 ] *?|BB<oilSfiW=J:S^rft-CJR#$n/v:vU 



1 0 




12 




1 3 


misoom 


14 




50 


II2SOG11 


200 




20 1 




203 




204 


mmMm^-^^-y 


205 




206 




210 




2 1 2 




2 13 


SOGIK 


2 14 





[01] 



[02] 




10^ 



10P 



lor* 



10' lOF 



10* 



[03] 



[04] 




12 . 12 




(a4))02-3 67980 (P2002-80 




12 12 




'10 



12 20 30 12 ' 12 40 



[117] 



24WL 




24Go 24WL 



24WL 



24<J 

24b 
24aK 




12 20 30 12 12 40 



[EI9] 



32 32a 44 42 




10 ,5 



1226 2620 26 30 12 27 12 40 25 




-50 



10 



1226 26 20 26 30 12 27 12 40 25 



[HI 1] 



32 44 42 



[012] 



32 44 42 




1226 262026 30 12 27 12 40 25 



1226 262026 30 12 27 12 40 25 



t 



its) ) 0 2-367980 (P2002->ft* 




[1^141 




-0.2 



-0.4 

4000 3000 . 2000 1000 

$11 (cm-l) 



(t6) )02-367980 (P2002-=""« 



[016] 



[017] 



xoo 



B 2000 

SE-. 
ui 

1000 



1st 2rvt 3rd 4th 5th 



160 

120" 

I » 

40 
0 



Si 




let aid 3rd 4th Sth 



[HIS] 



[022] 



120 

100 

c 

I 60 

•5 eo 

" .40 
0 



let and 3rd 4th 5th 

mm ' 



[023] 



'200 



5. 3500 

§ 2500 
2000 



I6t 



2nd 



[024] 



3rd 



i 








////, 

m 









3— -206 

—204 
202 



-200 



[025] 



[026] 




^ M M i-^ 



-213 



(t 7) )02-367980 (P2002-e ^ 



[027] 



[028] 




216 



216 



216 



lurLrif 



-212 
-200 



[030] 



216 



im29] 

216 216 




-202 
-212 
-200 





1.90 


0.0) 


1.85 


o 
o 


1.80 






X 




m 


1.75 






i 


1.70 




1.65 




1.60 




m 

m9mi 9ai«92. . jsms mm^, 



[03 1] 



100 




1 2 3 4 <fts 



1 2 3 4 <(: 



. iH 

if^ ^ w m & 

1 2 8 4 41; 



SC-l»tt 



(^8) )02- 
[032] 



367980 (P2002-RI* 



HDP-CVD 
•o- SOG 



mmm 




F^'-A(##) 5F032 


AA35 


AA44 


M45 


CAOl 


CA03 








CA17 


CA23 


DAIO 


DA23 


nA53 








DA74 












% 


5F033 


HH08 


HH09 


HH19 


HH28 


MM08 








PP09 


PP15 


QQ08 


Q(I09 


l»10 




34#il!> 




QQ16 


QQ58 


QQ65 


0(174 


RR04 


azmm 






RR06 


SS13 


SS15 


SS22 


TT08 




;*;^KIiy '>;U7fi^^K^:i' 1 )i 6 -37# 




W06 


W16 


XXOl 


XX02 








5F058 


M06 


AAIO 


AC03 


AF04 


AGOl 








AH06 


BA09 


BA20 


BC05 


BF46 




;^©Rll:^llii)«mriT^KyiP20S«I 




BHOl 


BH03 


BJ06 







500 
400 
300 
200 
100 



